INTRODUCTION
The exposure to cadmium is well known to induce a variety of toxicity symptoms in both experimental animals and exposed population1-3) .
Recent investigations have drawn considerable attention on the mechanism of cadmium toxicity4-10) . It has been demonstrated that the early response (up to 16 hrs) to the exposure of cadmium includes the enhancement in lipid peroxidation6,9) with the concomitant impairment in the antioxidative defence mechamism including * To whom correspondence should be addressed .
the levels of glutathione which serves as a first line of defence against cadmium toxicity4,5,7,10-14,15) . The delayed response, however, includes induction of metallothionein which is synthesized in response to the presence of cadmium and functions as a metal storage protein . Metallothionein has also been shown to act as an efficient interceptor of hydroxyl radical (OH0) and superoxide anion (O0-2 ), which may serve as a second line of defence against oxidative damage to lipid rich membrane4,10,16-18) Further support to this hypothesis is evident from the studies where administration of a small dose of cadmium protects animals against the lethal response to a high dose of cadmium19) . These results prompted us to investigate the delayed response of cadmium on the antioxidative defence armory is an animal model system . In the present study, the results of the delayed effect of cadmium on hepatic levels of defence system which include glutathione, metallothionein, zinc, superoxide dismutase, glutathione peroxidase, glutathione reductase, glucose-6-Phosphate dehydrogenase and serum ceruloplasmin and their correlation with the peroxidation of membrane lipids is reported . 
MATERIALS AND METHODS

RESULTS
Glutathione and glutathione peroxidase system provide first line of defence against oxidative damage to cells14, 15) . The importance of glutathione in cadmium toxicity is evident from the studies where depletion in its level augments cadmium toxicity7, 14,) . Administration of cadmium has earlier been shown to deplete the organ levels of glutathione at initial hours (12 hrs) which is maintained upto 36 hrs and then exhibits an increasing trend10) . The results of the present study show a dose dependent increase in its level 72 hrs after cadmium administration ( Fig. 1) . Similar to the increase in glutathione, an increase in the activity of glutathione peroxidase was also observed 72 hrs post cadmium administration . However, the magnitude of increase was not significant (Fig. 1) . A significant decrease in the activity of glutathione reductase has also been reported during the early phase of cadmium administration5, 11) . Our results exhibit no significant change in its activity at any of the dose levels studied (Fig. 1) . Previous studies have also reported a significant decrease in the activities of glucose-6-Phosphate dehydrogenase during the early phase of cadmium exposure5, 8, 11) . The results of our experiment exhibit significant stimulation in the activity of this enzyme after the administration of cadmium (Fig. 1) .
Cadmium also exhibit a dose related increase in the activity of superoxide dismutase with the maximum increase of 22% observed at 3 mg cadmium dose level (Fig. 2) . Our data corroborates with earlier findings where increased superoxide dismutase activity was observed in lung 72 hrs after intratracheal cadmium administration12) . The effect of cadmium on the activity of serum ceruloplasmin is not known during early hours of cadmium exposure . However, 24 hrs after its exposure, a two fold increase in activity is reported25) . Our results on the dose dependent effect of cadmium confirm early observation and show a three fold increase in its activity at the highest administered dose (Fig.  3) . Consistent with the previous observations, the results of the present study show a dose dependent increase in the hepatic levels of zinc and metallothionein (Fig.   3 ) .
Expectedly a significant high positive correlation was observed between hepatic zinc and metallothionein concentration (Fig. 4) . Lipid peroxidation is a sensitive marker of oxidative damage to lipid rich membrane9) . Our results at 72 hrs exhibit a decreasing trend in hepatic lipid peroxidation with increasing dose of cadmium (Fig. 5) . The mathematical correlations between lipid peroxidation and hepatic metallothionein, zinc or serum ceruloplasmin established in the form of linear regression equations reveal a significantly high correlation between the decreasing trend in lipid peroxidation with the increase in metallothionein, zinc 
